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DIGEST 
PURPOSE OF INVESTIGATION I 
This report summarizes ·the results of an investiiation 
i 
conducted for the Kentucky Coal Mine Research Institute in 
eastern Kentucky aimed at evaluating problems in coallmine 
safety and training and research priorities. 
FINDINGS AND CONCLUSIONS 
The Federal Coal Mine Health and Safety Act of 1969, 
' 
I 
while implemented for the safety of coal miners, has caused 
! 
confusion and economic hardship for most mine operators in 
I 
eastern Kentucky. Accident reports indicate that fat?lities 
have increased since passage of the act. 
Complaints made by coal operators and miners concerning 
' 
the act may be placed into two "categories"--those common to most 
I 
I 
mines and those common to specific mines. It is concluded that 
' 
these "categories" of complaints reflect the diversit} of 
conditions in mines, and that the 1969 act is too infiexible 
I 
to provide maximum safety under a wide f 
.. I range o mining con-, 
' 
ditions. It is recommended that immediate research and 
I 
testing in several mines might offer solutions to som~ of the 
' 
immediate problems in such areas as ventilation, dustlcontrol, 
I 
and haulage design. 
Accidents and loss of production may be traced ih part to 
I 
deficiencies in training of coal miners. Many minersl apparently 
have low educational levels. Miners also tend to "drift" 
I 
from mine to mine. Absenteeism is high at some mines! and 
I 
many miners show a lack of concern for their own safe~y. 
iii 
• 
! 
Perhaps certification of miners by the state is desirable to 
insure that every miner has at least some training. : 
An extensive study of present miners is recommeJded to 
I 
guide the development of training programs for new miners. 
Educational programs might also include the principlJs of 
I 
economics and consider also the miner and his family'in terms 
of safety programs. 
The 1969 act requires mine operators to provide la program 
of training and retraining for employees in health, safety and 
I 
for certification in conducting certain tests in the!mine as 
i 
required by law. A major problem of these training ~rograms 
is that of reaching many men scattered throughout a large area. 
It is recommended that: 
--Programs of instructor training be initiated to reach 
i 
' more men . i 
--The use of mobile training units be considered. 
--The development of a clearinghouse for educational 
I 
material pertaining to health and safety be cdnsidered. 
I 
With the complexities of modern mining techniques a re-
i 
examination of training methods in coal mine principles is 
needed. Accident reports show that most mine accideJts could 
i 
for or have been avoided and that carelessness, disregard 
' I 
ignorance of safety rules or the lack of knowledge of how 
I 
to do a particular job is usually the cause. 
I 
The pr~sent 
:::::: ::r:r:::::: ::eo::::l:h:c~:::::.by doing" met,od where 
I 
It is concluded that every miner should receiveicompre-
hensive training in coal mine principles as well as ~ealth 
I 
I iv 
' 
! 
and safety. In order to accomplish this goal the Ke~tucky 
Coal Mine Research Institute might: 
--Establish extension classes dealing with 
principles near coal mine communities. 
--Consider the establishment of a permanent 
' 
coaljmine 
i 
training 
I 
center with classroom, underground mine surfa9e 
I 
mock-up, and underground mine facility for actual 
experience in an essentially non-producing mine. 
' i 
Surface mining accounted for about 48 percent of the total 
coal production in Kentucky in 1970 and 
i 
has increased 
I 
steadily 
during 1971. There has been much public criticism aimed at 
I 
surface mining, but many responsible coal operators argue 
that land-use benefits may be derived by surface 
methods. 
mining 
' I 
' New federal and state regulations present new problems 
i 
to be considered by surface mine operators, both as to health 
and safety practices and to pollution controls. 
It is recommended that: 
equ~pment --Programs be developed for the training of 
' 
operators with provisions for certification of 
I 
surface 
: 
mine foremen. 
--Consideration be given to the future use of land to be 
surface mined. 
mile water. 
I 
--Research be considered in the treatment of 
: 
v 
I 
INTRODUCTION 
i. 
I Kentucky 
I . 
This report is respectfully submitted to the 
Coal Mine Research Institute Advisory Council. It s mrunar i z es 
the results of an investigation of mining areas of I eastern 
Kentucky conducted by the writer, David K. Hylbert, Assistant 
! 
Professor of Geoscience, Morehead State University, Morehead, 
Kentucky. 
PURPOSE OF INVESTIGATION 
The Kentucky Coal Mine Research Institute was formally 
organized on April 30, 1971 at a meeting at Morehead s:tate 
University. The Institute was organized as a response! to the 
in areasl of health many problems facing the coal mining industry 
. . I 
and safety for miners and from the standpoint of environmental 
control. At present, the Institute is composed of an Advisory 
Council which consists of representatives of the coal mining 
' 
industry, various federal and state agencies, and More.head 
I 
State University. Elected officers are: Mr. Cloyd Mc'Dowell, 
Chairman; Dr. Morris Norfleet, Vice Chairman; 
I 
and Mr. IGeorge 
Evans, Secretary. i 
' As originally outlined, the purposes of the Kedtucky Coal 
Mining Research Institute were: 
I 
( 1) To identify specific problems in the area mining 
health and safety which need immediate research attention. 
(2) To study problems that would require a lonJer period 
I 
of research and development to bring about results and establish 
! 
priorities on the immediate and the long range problems for 
program development possibilities. I 
2 
(3) To identify the areas in which additional trained 
personnel will be needed by the coal mining industry and to 
assist in developing programs to provide the needed trained 
personnel. 
(4) To identify programs of an educational nature, that 
would benefit the mining industry. 
(5) To establish an interdisciplinary and interagency 
approach to pull together all of the resources within the 
state of Kentucky to focus on problems relating to coal mine 
research. 
(6) To arrange for on-site field laboratory experiences 
for researchers involved in the Institute and place at their 
disposal the various pieces of equipment and other research 
information which would be used in this endeavor. 
As a preliminary procedure, it was proposed by the 
Institute that an individual-spend the summer months in the 
eastern Kentucky area in order to study problems confronting 
the coal industry and to provide information relevant to the 
development of short and long range research and training 
priorities. This report contains the results of this investi-
gation. 
METHODS OF INVESTIGATION 
During the course of this investigation, from June 1, 
1971 through August 15, 1971, underground mines, surface mines 
and reclaimed surface mine sites were studied in order to 
familiarize the writer with mining operations and problems con-
fronting mine operators and miners. Interviews were held with 
' 
3 
coal mine operators, working miners and officials of !state and 
I 
federal agencies. Mining journals and other literature pertinent 
I 
to this study were consulted. The Annual Reports and Bulletins 
I 
of the Kentucky Department of Mines and Minerals, and the Bureau 
of r1ines Accident Reports were especially helpful in analyzing i 
,I 
production and safety conditions in mines. 
It should be emphasized that this report consi'ders only 
I 
thEl eastern Kentucky coal industry, but that many of ',the con-
clusions may be applied to western Kentucky and other: areas as 
I 
well, especially to the neighboring states of Tenness
1
ee, Virginia, 
and West Virginia. 
The writer would also like to emphasize that c'onclusions 
i 
presented in this report are his own and do not refle~ct the 
conclusions of the Kentucky Coal Mine Research Ins ti t.ute or 
Morehead State University. 
4 
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FEDERAL HEALTH AND SAFETY ACT OF 1969 
MAJOR PROVISIONS OF THE ACT 
The Federal Coal Mine Health and Safety Act of 1969 
(Public Law 91-173) repealed the Federal Coal Mine Act of 
5 
1952. The purpose of the 1969 act as declared in Section 2 (g) 
is: 
" ..• it is the purpose of this Act (1) to establish 
interim mandatory health and safety standards and 
to direct the Secretary of Health, Education, and 
Welfare and the Secretary of the Interior to 
develop and promulgate improved mandatory health 
or safety standards to protect the health and 
safety of the Nation's coal miners; (2) to require 
that each operator of a coal mine and every miner 
in such mine comply with such standards; (3) to 
cooperate with, and provide assistance to , the 
States in the development and enforcement of 
effective State coal mine health and safety pro-
grams; and (4) to improve and expand, in cooperation 
with the States and the coal mining industry, 
research and development and training programs 
aimed at preventing coal mine accidents and 
occupationally caused diseases in the industry." 
Major provisions of the act include mandatory health 
and safety standards applicable to all underground coal mines. 
As originally enacted, interim safety standards became effective 
on March 30, 1970 and interim health standards on June 30, 1970. 
However, the Secretary of the Interior is impowered to promulgate 
improved standards as deemed advisable based on research dem-
onstrations, experiments and such other information as may be 
appropriate. 
Health Standards of the 1969 Act 
Health standards of the act include the following areas: 
(1) respirable dust, (2) dust resulting from drilling rock, 
(3) noise exposure levels, and (4) provisions for medical 
examinations. 
Safety Standards 
6 
The major areas of coverage provided by the act relevent 
to safety include: (1) roof support, (2) ventilation, (3) elec-
trical systems and equipment, (4) combustible materials and 
rock dusting, (5) blasting and explosions, (6) fire protection, 
(7) emergency shelters, (8) mine communications and (9) hoisting 
and mantrips. 
The act requires each mine operator to submit suitable 
roof control and ventilation plans for approval by the Secretary 
of the Interior. However, electrical requirements are to be 
applied uniformly to all mines. 
Enforcement of the Act 
In order to insure compliance of mandatory health and 
safety standards provided by the act, the Department of the 
Interior is charged with an inspection program designed to 
protect the health and safety of the miners. The act gave 
the Bureau of Mines broad authority to enforce standards and 
to correct unsafe or unhealthy conditions. Mine operators who 
are found in violation may be issued violation notices or have 
penalties assessed against them. Coal mine operators are also 
required by the act to conduct 'certain inspections and to pro-
vide inspection reports to the Bureau of Mines. 
EFFECTS OF THE FEDERAL COAL MINE HEALTH .i'\.ND SAFETY ACT 
I 
I 
7 
The 1969 act has undoubtedly improved workin~ conditions 
' 
' for miners in many respects. However, many people associated 
with the coal industry in eastern Kentucky have chatged that 
the act has actually created hazards. 
' According to figures from the 1970 Annual Re~ort of the 
I 
Kentucky Mines and Minerals, 3,274,105 tons of coal lwere pro-
duced in Kentucky per fatal accident in 1969 compared to 
1,407,959 tons per fatal accident in 1970. A total lof 33 men 
were killed in Kentucky coal mines in 1969 compared to 89 in 
1970, and 26 fatalities have occurred through June, '1971. 
It might be argued that the increase in mine ·accidents 
has resulted because the coal industry 
since the 1969 act with more man hours 
has been much more active 
I 
of exposure. \However, 
it would seem logical that such an improved safety act would result 
in a significant reduction in accidents ev.en with in.creased 
activ.ity in the mines. During the course of this in
1
vestigation, 
interviews with management personnel and miners during visits 
I 
into underground mines disclosed many complaints con'cerning the 
1969 act. It was found that some complaints were colnon to 
practically all mines visited, whereas some complain:ts were 
' 
voiced at only certain "categories" of mines. 
8 
COMPLAINTS COMMON TO MOST MINES 
The Gassy Classification 
Prior to the enactment of the Federal Health and Safety 
Act of 1969, the Bureau of Mines recognized a twofold classi-
fication of mines based on the presence of methane - gassy and 
nongassy. The gassy mine was one in which tests with a flame 
safety lamp showed the presence of methane, a gas ignition had 
occurred, or an airsample taken one foot from the face, rib and 
roof indicated methane gas in quantity greater than 0.25 of l 
percent. Conversely, a nongassy mine was one where. gas had not 
been detected by a flame safety lamp, no gas ignition had 
occurred, or where gas had not been found in quantity greater 
than 0.25 of l percent in an airsample taken one foot from the 
face, rib and roof. 
Testimony given by several leading authorities in the 
coal mining industry in Kentucky and Virginia before the U.S. 
Senate Subcommittee on Labor prior to the enactment of the 
Federal Health and Safety Act of 1969 argued against the 
abolishment of the distinction between gassy and nongassy mines. 
It was pointed out that in 1969, about 5 percent of the mines 
in Kentucky were classed as gassy and that if all mines were 
to be classed as gassy the cost of converting nonperrnissible 
equipment to permissible as required in gassy mines would cause 
the closing of many small mines. It was also pointed out that 
mine explosions can be traced to human carelessness, smoking, 
or improper procedures in blasting and not to gassy conditions 
in a mine properly classed as nongassy. 
9 
However, the advice of such testimony was not followed and 
provisions in the 1969 act now force all mines to operate as 
i 
if they are in fact gassy. 
In the course of this investigation, 
interviewed in eastern Kentucky, including 
practicallyieveryone 
I 
coal opera~ors, 
working miners, and some federal and state personnel were 
personally opposed to classifying all mines ·as gassy. I In 
I 
' 
fact, this single part of the 1969 act is protested more 
than any other. 
More important than personal opinion, however, i~ the fact 
that the prohibitive cost of converting nonpermissible equip-
ment to permissible or to replace nonpermissible equi~ment has 
' caused many smaller mines to close as was predicted. Pike 
County, which is the leading producer of underground coal in 
Kentucky, had approximately 615 underground mines operating 
in 1970 according to official estimates. At present, Pike 
County has only about 275 mines operating with more p~edicted 
to close. This trend is present in other counties in eastern 
Kentucky as well. In addition to the prohibitive cost of 
permissible equipment, other factors have contributed :to the 
closing of small mines. Many of these mines were in existence 
before enactment of the 1969 act and were developed and engineered 
' I 
in such a way that compliance with new requirements i~ much 
more difficult and costly than for a new mine. Also, ·many 
I 
small mines have not developed the management capabil~ty to 
I 
cope with the complexities and bookkeeping involved i~ com-
' 
plying with the 1969 act. The closing of small.mines lis also 
I 
I 
10 
making an economic impact on communities where coal is the 
major local industry. 
Mine explosions and ignitions have continued to occur in 
Kentucky as was predicted. However, these have been caused 
by carelessness, ignorance of or the disregard for safety 
regulations in existence prior to the 1969 act and not by 
gassy conditions. An example is the mine disaster of 
December 30, 1970 at the Finley Coal Company, Leslie County, 
Kentucky where 38 men lost their lives. According to the 
Kentucky Department of Mines and Minerals, this mine explosion 
obviously resulted from the use of explosives which were not 
I 
legal for underground use. 
MULTIPLE PROTECTION FOR BELT LINES 
In addition to fireproof conveyor belts, the requirement 
that such belts be further protected by deluge-type water 
spray systems is a common complaint, largely because of the 
needless added cost involved. 
FOREMAN'S DUTIES 
Many complaints center around the additional duties for 
which the mine foreman is responsible under the new act. 
These duties involve extensive record keeping, testing for 
methane, roof conditions, dust control, etc. Many foremen 
maintain that they cannot conduct these duties and direct 
their men at the same time. 
•, 
\ 
PENALTIES 
The major complaint concerning penalties assessed by the 
i 
Bureau for noncompliance is that priorities have not been 
I 
well established which results in confusion for the coal 
i 
operator. Operators complain about excessive penalti~s for 
I 
failure to comply with standards that have nothing to, do 
with safety. 
DECREASE IN PRODUCTIVITY 
Most mine operators indicate that productivity has 
! 
11 
decreased about 20% to 25% because'of the 1969 act. Coupled 
with this complaint is that many miners are so preoccupied with 
compliance that too little regard is given for safety1prac-
tices. 
RECORD KEE;PING 
Records required by the 1969 act are so time consuming 
to maintain that supervisory personnel at all levels are 
I 
hard 
pressed to keep up with them. 
I 
REQUIRED EQUIPMENT CHANGES 
I 
Numerous complaints have been made by coal opera~ors 
concerning costly equipment changes, especially elect~ical, 
that they have been instructed to make by Bureau inspe:ctors, 
only to have inspectors inform them at a later date thlat the 
same changes must be altered again. 
, 
12 
SUPERVISORY PERSONNEL 
Most coal operators have indicated a need for the 
training of supervisors in mines. The shortage of qualified 
supervisors appears to be caused at least partly by (1) the 
reluctance of men to assume the added responsibility of a 
supervisory position, especially the added responsibilities 
imposed by the 1969 act and (2) the loss of supervisors from 
mines because of recent recruitment drives for mine inspectors. 
13 
COMPLAINTS COMMON TO SPECIFIC MINES 
Many complaints concerning provisions in 
I 
the·-·1969 
I 
act vary 
from one mine to another. Some of these are 
! 
discuss"ld below: 
VENTILATION 
The act provides that a minimum of 3,000 cubic feet per 
minute of air shall reach each working face and that 19,000 .. I 
cubic feet per minute shall reach the last open .crosscut in 
any pair or set of rooms. For most mines in eastern ·Kentucky 
this represents an increased amouht of air and is designed 
to help eliminate the danger of gas accumulation and_,oxygen 
deficiency, and provide adequate dust control. ~Compl:aints 
I 
concerning increased ventilation include: 
(1) There is little if any danger of gas accurnu~ation in 
a mine previously classed as nongassy so increased, V:Elntilation 
is not necessary for gas control. 
( 2) Large quantities of air tend to create a dus.ty_.con-
; 
' 
dition and cause float dust to be carried great distances 
along travelways. 
(3) Too much ventilation creates a serious hazard by 
bringing in large amounts of humid air during the summer which 
I 
causes wet, unstable roof conditions along travelways. 
However, during the winter, large amounts of dry· ·air .. kncreases 
the dust problem by drying the mine. In addition'·. _se;veral 
mines reported freezing conditions extending long di~tances 
I 
into travelways and low temperatures at the worki·ng face. 
(4) The installation of check curtains has caused an 
increase in haulage accidents. These curtains are used for 
the control of ventilation in mines and must be hung across 
travelways used by shuttle cars. Several fatalities have 
resulted from shuttle cars running through .check curtains 
and colliding with an obstruction in the roadway or the rib. 
WATER SPRAYS 
Water sprays on the working face are beneficial for dust 
control. However, some miners complain that too much water 
makes working conditions very unpleasant, e~pecially if the 
mine temperatures are low. 
TRAILING,CABLE SPLICES 
Many coal operators believe that the requirement per-
mitting only one temporary cable splice in 24 hours adds 
nothing to safety and is unreasonable. However, other 
operators believe that this requirement is beneficial in that 
they now tend to take better care of their cables. 
BELT HAULAGE AND POWER CONNECTION UNITS 
Several mine operators pointed out that the requirement 
that conveyor haulage entries and power connection units be 
14 
on intake air would carry smoke and fumes of a fire originating 
on a belt or power unit to the working face. Others maintained 
that this would not be a problem if a separate entry for 
intake air is provided. This is reasonable, but it is not 
a solution for mines where such separate entries are not 
practical or for very small mines. 
CONCLUSIONS 
After visiting mines of various sizes operating 
I 
lin 
' 
several different seams of coal it soon becomes obvious that 
problems related to one mine may hot apply to other ~ines, 
even in the immediate area. Such diverse factors as coal 
height, top and bottom conditions, the presence or absence 
of water, and type of mining method used present indi,vidual 
problems that must be dealt with in the safest possib'le 
manner. It is felt that many complaints, especially :those 
15 
that vary from one mine to another, are the result of' the fact 
that the 1969 act is too inflexible in consideration of 
differences in mining conditions. For example, in mines 
operating in low coal, complaints about requirements of too 
much ventilation and water sprays at the working face' causing 
wet conditions are common, whereas operators mining high coal 
do not tend to have these complaints. This is understandable 
if the miner must crawl rather than walk. 
This is not to say that every mine should be operated 
under a different set of regulations. However, there; is 
a very strong possibility that hazards may be introdu~ed 
if all mines must operate strictly under the same regulations. 
I 
: 
RECOMMENDATIONS 
Recommendations concerning complaints voiced by mine 
I 
I 
operators and others are not designed to circumvent the 1969 
I 
I 
act, but to assure that the ultimate in safety might ~e 
I 
achieved for every miner. The only means by which this 
I 
I 
objective can be accomplished is through research and1 
testing in mines in the immediate area. 
16 
POSSIBLE RESEARCH IN UNDERGROUND MINES 
It would be beneficial to the health and safety of miners 
if the following studies were conducted: 
(1) Ventilation requirements, rock dusting and water 
sprays on equipment are bas2cally designed to eliminate the 
danger of gas ignitions, coal dust explosions, and respirable 
coal dust. It is recommended that the Kentucky Coal Mine 
Research Institute consider a cooperative effort with the 
Bureau of Mines in conducting detailed studies at several 
' mines in the area, each operating under different conditions, 
in order to determine what ~rocedures may best be prescribed. 
These tests would perhaps involve detailed dust sampling, 
various methods of dust abatement, ventilation considerations 
and such other tests that might offer a solution to some of 
- the problems that now exist. 
It is felt that these studies should be implemented 
immediately because any unsafe practices should be corrected 
as soon as possible. 
(2) Before requiring mine operators to make costly 
changes in mine equipment design or operation before the 
effects of such changes are fully determined in regard to 
health and safety, it would seem appropriate that such 
equipment be thoroughly tested to insure that such equipment 
changes will safely perform the desired function for which 
it was intended. It is suggested that the Kentucky Coal Mine 
Research Institute might cooperate with the Bureau of Mines 
and make available such testing at local mines. 
17 
(3) A continuing research project that might prove very 
beneficial to the coal industry would ba an analysis pf safety 
I 
features on mine machinery designed by coal companies' or in-
dividuals. Reference here is made to innovations thar increase: 
safety on machines, but are not to be patented. Several 
safety features added to mine machinery were observed: during 
I this investigation, some of which were not costly and: could be 
added by even small mines if desired. The Kentucky Coal Mine 
Research Institute would be in a favorable position to distribute 
these ideas. 
(4) Additional Research - There are many research 
possibilities related to underground mines. However, based 
on visits into underground coal mines, the writer believes 
that there is a need for immediate research in the following 
areas: 
(a) Roof Control - The Kentucky Department of Mines and 
Minerals Annual Report for 1970 indicated that, from 1961 
I 
through 1970, about 52 percent of mine fatalities in Kentucky 
coal mines resulted from the fall of roof, rib and co~l. 
Further, about 42 percent of these falls occurred at the 
working face. 
It was evident from accident reports, however, that a 
' 
large number of fatalities from roof falls resulted from unsafe 
work practices. It would seem that training programs:outlined 
i 
in this report would be an important factor in helpin~ to 
I 
alleviate this problem, as well as actual prevention of roof 
falls. 
18 
(b) Research in Mine Ventilation - The design of ventilation 
systems is apparently much needed because of changes brought 
about by the 1969 act. Perhaps the development of the use of 
auxiliary fans would help in this area. Research in the design 
and construction of line brattices and check curtains is apparently 
much needed. 
(c) Underground Haulage and Material Transport - Haulage 
accidents are second only to roof falls in Kentucky coal mines. 
The 1969 act has complicated underground haulage design because 
of ventilation requirements and research in this area is 
needed. 
(d) Mine Illumination - Several mines visited by the 
writer were much better illuminated at such critical areas 
as the working face and loading points. Several coal operators, 
however, indicated that low coal conditions made portable 
lighting difficult, especially at the working face. Research 
in devising acceptable methods of providing adequate illumi-
nation under a variety of mining conditions that will not 
unduly hamper coal production is recommended. 
" 
APPARENT DEFICIENCIES IN TRAINING 
AND ATTITUDES OF MINERS 
During this investigation many mine operators ap~eared 
to employ well qualified miners. However, interviews\with 
I 
management personnel in some mining areas of eastern Kentucky 
disclosed that the educational level of miners is often quite 
19 
low. Many men working in the mines apparently have 6th to 8th 
grade educations or less. Another problem is that many miners 
are "drifters" and work only a short time at a particular 
mine before moving to another mine. Related to this problem 
is the relatively high absenteeism found in many mines. It 
is fairly common for some employees to consistently m{,ss one 
or more days a week. The great danger when this occurs is 
that another man must substitute for him who may not have 
enough experience to do that particular job safely. 
There apparently exists an important underlying problem 
corrunonly expressed by management personnel that is difficult 
to define. It involves the disinterest shown by many miners 
' 
for basic economics and the important role they play in the 
' 
production of coal. Disinterest is also shown in concern for 
their own safety and well boincr. Safety classes and chest 
X-ray programs offered by employers, for example, are 9ften 
avoided. 
CONCLUSIONS 
I 
eastern 
' 
It should be stated that not all miners in the 
Kentucky area fall in the category of those described above. 
I 
However, a significant number do and these attitudes must be 
considered in any proposed educational programs. 
RECOMMENDATIONS 
If possible, young men who do not possess an adequate 
education should be encouraged to increase their education 
before entering the mining industry. With the increased 
complexities of modern mining, working miners need a higher 
education level than that of many present miners. 
It is also recommended that the Kentucky Coal Mine 
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Research Institute consider the possibility of some kind of 
miner certification within the state. Some states, Pennsylvania 
and West Virginia for example, provide apprentice programs by 
law whereby apprentice miners work under certified miners 
until they qualify for certification themselves. This 
approach insures that the new miner , at least, begins work 
in the mines under qualified personnel. Perhaps training 
programs considered by the Kentucky Coal Mine Research 
Institute would include provisions for certification upon 
completion. 
With the development of programs involving the training 
of new coal mine personnel, an extensive study of present 
miners is recommended. This study would be voluntary on the 
part of the miner and would be of such a nature as to include 
education al level attained and other background information, 
basic attitudes and opinions the miner might have toward 
training he has received. This information might be obtained 
from the greatest number of men by using questionnaires and 
interviews, perhaps supplemented by information from ,company 
files. 
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A study of this kind should be very comprehensi~e and include 
I 
large numbers of men because conditions appear to diflfer greatlJ 
I 
from one mining locality to another. 
It is further recommended that training programs, for new 
I 
miners should perhaps includ~ the consideration of other topics 
in addition to mining principles and safety. For example, 
the basic principles of economics and the miners role in the 
coal industry may be desirable. Although perhaps extending 
beyond the aims and purposes of the Kentucky Coal Mine Research 
Institute, consideration of the miner and his family may have 
merit. Presently, safety prdgrams in the form of spot tele-
vision announcements are in use by the U. S. Bureau of Mines 
in Kentucky and West Virginia. They recognize that the 
family may cause the miner to consider his safety. The 
Kentucky Coal Mine Research Institute might apply the;same 
reasoning in programs aimed at helping the miner raise his 
standard of living. 
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TRAINING OF MINERS IN HEALTH AND SAFETY 
The Federal Coal Mine Health and Safety Act of 1969 
requires that coal mine operators must make available a suitable 
program of first aid training, and retraining for employees. 
Also, every coal mine operator must provide a program of 
training and retraining of both qualified and certified 
persons to conduct tests in the mine related to health and 
safety. These include tests for oxygen deficiency, methane 
and air flow. 
The real problem in coal mine training and retraining 
in Kentucky is that of reaching many men who are scattered 
throughout a relatively large area. In 1970, ·the Kentucky 
Department of Mines and Minerals reported that approximately 
28,000 men were employed in the state in mining activities. 
As many as 75 percent of these men were employed in small, 
independent mines which makes the task of training and re-
training very difficult. 
In order to combat this problem the Kentucky Department 
of Mines and Minerals has expanded its program of training and 
mine educational instruction in addition to its inspection 
duties. Also, some of the larger coal companies in Kentucky 
have developed excellent health and safety programs. Many 
of them have classrooms and utilize their own staff as 
instructors. It should also be noted that some of them assist 
in health and safety training for miners who are not employed 
at that mlne, but as a service to the area. 
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The Bureau of Mines, while not engaged in the t~aining 
', 
of working miners in principles of health and safetyldirectly, 
I 
has formulated plans to provide training programs fo~ the 
I 
training of instructors from the industry and to develop 
I . 
educational material to be rented, loaned or sold (depending 
on type of material) to the operator. 
CONCLUSIONS 
The Bureau of Mines has stressed that their ins~ectors 
have too heavy a load in regular inspection duties t9 carry 
on health and safety instruction as well. Also, the Kentucky 
Department of Mines and Minerals does not have an ad~quate 
staff or facilities to provide health and safety training as 
rapidly as necessary to meet requirements of the 1969 act, 
! 
even with the development of its expanded training program. 
RECOMMENDATIONS 
One of the major problems involved in training programs, 
especially those that (1) require only a short time to corn-
plete but must reach every miner and (2) must be repeated or 
I 
I 
updated as required by law or as technology develops is that 
of making these programs available to the miner. The, larger 
mines usually have classroom facilities, but the rnajo,r problem 
involves the smaller mines. These mines may make use. of 
I 
space available in local schools or other buildings for 
classes, or conduct classes in makeshift places at thJe mine. 
II 
For the benefit of these smaller mines the possibility of the 
use of mobile training units is recommended. 
I 
Such unli ts are 
I 
presently in use by the Bureau of Mines in mining areas in 
Virginia and are commonly used in other industries with 
excellent results. These units are highly recommended for 
use in Kentucky for the following reasons: 
(1) They would provide a self-contained unit which could 
be designed to make maximum use of audio-visual aids and 
demonstration materials. 
(2) Instructors would not have to improvise in makeshift 
classrooms. 
(3) Scheduling would be simplified and more miners could 
be reached because the units would be located at or near one 
or perhaps several mines. 
(4) The.use of this type of unit would enable coal 
operators to schedule training and retraining programs for 
their employee.s as required by law. 
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It is recommended that these training units would perhaps 
coincide very well with the Kentucky Department of Mines and 
Minerals present training program and perhaps could be 
scheduled by the state. 
OTHER RECOMMENDATIONS 
Other recommendations concerning health and safety 
include: 
(1) The Kentucky Coal Mine Research Institute might, 
through cooperative efforts with the Kentucky Department of 
Mines and Minerals and the Bureau of Mines, develop an 
extensive instructor training program. Both of these agencies 
employ instructors who could be used by the Kentucky Coal 
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Mine Research Institute to train instructors for th~ industry. 
One of the great needs is the training of certified !personnel 
I 
and more instructors would help alleviate this problem. 
I 
(2) The Kentucky Coal Mine Research Institute Jould be 
in an excellent position to serve a~ a clearinghousJ for 
educational material pertaining to heal th and safety· in the 
mines. This would include such material as is prese'ntly 
I 
available or might be developed and offered .for use or sale 
oy various private concerns, state and federal agenc:ies, 
i 
educational institutions, the coal industry or the Kentucky 
Coal Mine Research Institute. The Institute would also be in 
a position to analyze, or to provide data from the i~dustry 
i 
for analysis as to the effectiveness of new or exist'ing 
educational material and/or programs. 
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TRAINING OF MINERS IN COAL MINE 
PRINCIPLES AND SAFETY 
Underground coal mining has long been regarded as a dan-
gerous occupation and much adverse public opinion has resulted 
from mine accidents and disasters, some of which have taken 
scores of lives. It is not to be denied that underground 
coal mining puts men in a "hostile environment" and every effort 
must be made to protect.them. During the course of this 
investigation several facts have become evident concerning 
the working conditions and training of miners: 
(1) Outcries against coal mine operators as being heartless, 
absentee owners who consider the miner as an expendable item 
does not appear to hold true in eastern Kentucky. The larger 
companies usually conduct the most extensive training and 
safety programs, while in the majority of smaller mines the 
' ' 
owner is likely to work underground with his men. 
(2) If the safety records of coal' companies are studied, 
it is found that some companies have a much better record than 
comparable industries. The best safety records appear to be 
at those companies where extensive safety and job analysis 
programs are conducted. 
(3) Accidents are largely caused by carelessness, disregard 
for or ignorance of safety rules or the lack of knowledge of 
how to do a particular job. Accidents may be caused, for 
example, when a machine operator is absent and a man inex-
perienced in that job must take his place during a particular 
shift. 
" 
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( 4) With modern mining techniques, the miner ofi today needs 
to be much better trained, not only in mining techni1ques and 
safety, but also in regard to mining regulations now in 
effect. Many miners regard many regulations as foolish and , 
do not take them seriously. 
(5) One of the major problems involved in training 
miners is to determine when and how such training is\to be 
given. Most coal operators feel that it is the miners 
. I 
responsibility to volunteer some time before or after his 
shift to attend classes. However, miners are usua11J not 
receptive to this arrangement. \ 
PRESENT METHOD OF COAL MINE TRAINING I 
In order to consider improvements in the trainiJg of 
. I 
coal miners, it is well to evaluate present, training kethods. 
Traditionally, a new man might· begin work in a small bine and 
I 
learn to operate a particular piece of machinery unde~ 
' 
limited supervision by a co-worker before he is "on hls own". 
· 11 · d · · f I He may remain at a sma er mine an receive some sa ety 
training through the Kentucky Department of Mines and Minerals 
company and 
program, or he may lat8r be hired by a larger 
· dd' · 1 · · · b h I receive a itiona training y t at company. 
I 
instruction 
I 
This is basically the "learn by doing" method and undikr ideal 
I 
I 
conditions with qualified co-workers the results would perhaps 
t t "f - . . ti t d be adequate to some ex en . However, i a man is ins rue e 
in the use of a machine by a man who has unsafe work Jabits, 
these habits are likely to be acqµired by the trainee. Even 
with later training these unsafe habits tend to be continued. 
Several coal operators have indicated that they would rather 
hire and train a new man with no coal mining experience than 
one who had learned by dubious methods. 
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The point to emphasize in outlining the method of 
training of a new miner is that, in the majority of cases, 
training in coal mine principles and safety takes place after 
a new miner begins work in a producing mine. Without constant 
supervision in an underground mine one mistake might cost not 
only the life of the inexperienced miner but also the lives of 
those around him. 
It is readily apparent that men will continue to be injured 
and killed in mines if they are not adequately trained in 
mining principles before they enter a producing mine. 
CONCLUSIONS 
Due to the tremendous projected increase in the pro-
duction of coal in Kentucky and the Nation and because of the 
proven effectiveness of extensive health and safety training 
of new personnel in the coal mining industry where it is 
practiced, it is believed necessary to consider such training 
for all miners. 
RECOMMENDATIONS 
In order to establish an adequate training program aimed 
at new miners and to perhaps aid in the retraining of experienced 
miners it is recommended that the Kentucky Coal Mine Research 
Institute consider the following: 
(A) In order to provide initial classroom training, extension 
classes might be established dealing with general doal mining 
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principles near coal mine conununities . It is reconunended that 
initial programs might be patterned after those in effect in 
other localities. West Virginia University, for example, has 
had experience in conducting extension classes of this nature . 
Morehead State University and other institutions would be in 
an excellent position to offer guidance and classroom materials. 
Cooperation with the coal mining industry and the Kentucky 
Department of Mines and Minerals would be necessary to secure 
instructors . With the development of initial programs, the 
Kentucky Coal Mine Research Institute might consider the 
establishment of a regional training center for permanent 
classroom facilities. 
(B) In addition to classroom instruction, new miners 
need practical experience. The Kentucky Coal Mine Research 
Institute would be in a position to work toward devising 
elaborate methods permitting trainees to learn various mining 
techniques under controlled conditions. Some possible training 
aids to be considered include: 
(1 ) Underground mine surface mock-up. A simulated under-
ground mine built on the surface would provide a safe, but 
realistic means of teaching and learning mining techniques. 
It is well to note that Pennsylvania is pre sently considering 
the use of simulated mines in training programs. 
One individual in the mining industry proposed that a 
possible research project would be to design and construct mock-
ups of various mining machines that could simulate actual 
conditions in the mine. These types of machines are now used 
in pilot training programs and driver education programs with 
apparent success. With the development of these machines 
actual conditions could be simulated, perhaps on a screen, as 
well as potential dangers which the student would have to 
deal with. 
(C} As a necessary part of any training program it is 
felt that actual mining experience under proper supervision 
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in a producing mine is necessary. This part of the training 
would likely be on a short term basis, possibly four to six 
weeks, if the trainee has had previous experience in a simulated 
mine and classroom training. 
One way to accomplish this would be to assign trainees to 
actual mines as apprentices under constant supervision. 
However, it is recommended that consideration be given to the 
possibility of the development of a regional training mine by 
the Kentucky Coal Mine Research Institute. The advantages 
of such a training mine are as follows: 
(1) Consideration could be given to the selection of a 
mining site with "favorable" mining conditions such as good 
roof conditions, adequate coal height, etc. 
(2) This type of mine would be essentially a non-producing 
mine so training could be carried out with emphasis on safety 
and mining techniques. However, such coal as would be produced 
might be used to help finance the mine. 
(3) If desired, trainees could be rotated to several 
machines or jobs such as shooting, timbering or electrical 
work in order to gain general mining experience and also to 
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determine which specialities they might prefer or\for which 
they would be best suited. \ 
(4) The mine would also be available for use !in the 
training of supervisory personnel, instructors, a~d inspectors. 
I ! It is realized that such a mine would have to be operated 
I 
under proper supervision with an adequate staff of experienced 
miners and instructors. 
' In summary, an ultimately developed regional training 
' 
center designed primarily for the training of new kiners, but 
I 
used also perhaps for retraining purposes, would be advantageous 
for the following reasons: 
(1) A relatively short term but full time training 
program for new miners would provide a pool of miners for the 
region who would be trained before going into a pr~ducing 
I 
mine. Safety and production records should be better as a 
result. 
(2) In time initially trained miners should reduce or 
' 
' replace the need for mines to carry on extensive t~aining 
programs themselves. 
I 
(3) This type of training program should attract more 
and better educated men to the mining industry: 
I 
These men 
i. va:r;ious could also be screened as to their abilities in 
mining functions. 
(4) A regional training center would provide a'n outlet 
I 
d:eveloped for training materials, including those materials 
by the Kentucky Coal Mine Research Institute. 
(5) Public relations would be greatly improved as 
result of "an industry helping itself". Kentucky w~uld 
undoubtedly become the leader in coal mine training and 
hopefully coal mine safety. 
(6) Properly trained men who become certified to make 
tests in mines as required by law would greatly assist mine 
foremen in their duties. 
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' 
I 
I , 
l 
I 
SURFACE MINING IN EASTERN KENTUCKY ' 
i 
During 1970, the Kentucky Department of Mines and 
Minerals reported that approximately 48 percent of thJ coal 
produced in the state was from surface mines. Out of la total 
I 
' 
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of 125,308,395 tons produced, 61,809,368 tons were frdm surface 
I 
production and 63,499,027 tons were from underground clines. 
i 
Also, out of a total of 28,261 persons employed in miries in 
I 
the state, 7,260 were employed in surface mines and 2~ 1 001 
i 
in underground mines. Surface mines, then, employed ~pproxi-
1 
mately 25 percent of the miners in Kentucky. Surface 
in the state has increased steadily during 1971. 
PUBLIC CRITICISM. 
The increase in surf ace mining in 
! 
recent years has been 
accompanied by an increase in public criticism. Much :of this 
criticism has been justifiable because of irresponsible 
operators who made little or no effort to reclaim land and 
the fact that most states have been slow in formulating and 
enforcing reclamation laws. These practices have resulted 
' ' 
in "orphan lands" or surface mined 
I 
lands that have not been 
I 
I 
of Natural Resources 
I 
rec la imou. 'l'he Kon tucky Dupar !:men t 
I 
estimates that 40,000 acres or such barren lund in wes:tern 
Kentucky and 25,000 acres in eastern Kentucky are in need 
i 
of 
' 
i restoration by extensive grading and revegetation. 
l 
In 1964 Kentucky enacted one of the stronger state laws 
concerning surface mining and reclamation procedures. I 
However, at present the surface mines are faced with don-
tinuing opposition that would either prohibit surface mining 
entirely or demand total reclamation of surface mined areas. 
Those critical of surface mining maintain that reclamation 
34 
as practiced is not satisfactory and that many of the benefits 
of surface mining are not practical or are outweighed by such 
harmful effects as: 
(1) Siltation of streams from stripping operations. 
(2) Stream pollution and the destruction of water wells 
and natural springs used for water supplies. 
(3) Destruction of timber by surface mining. 
(4) Landslides and slumping on outslopes of spoil banks. 
(5) Unsightly "scars" left by surface mining on hillsides. 
Visits to surface mine sites and reclaimed areas in eastern 
Kentucky during the course of this investigation have shown 
that many surface mine operators are operating responsibly 
in meeting or actually exceeding existing reclamation laws. 
Surface miners argue in favor of surface mining and augering 
for the following reasons: 
(1) In contour stripping, surface mining produces ievel 
benches on otherwise hilly terrain which can be used for 
housing; industrial sites, agricultural purposes, land fill 
sites, etc. 
(2) Large amounts of coal lying near the surface can be 
mined safely only by surface methods. 
(3) Surface mining provides employment in areas where 
jobs are scarce. 
(4) Recreational areas, lakes and game preserves can be 
constructed on surface mined sites. 
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(5) Roads and firebreaks produced by surface mining help to 
protect existing timber and provide access to firJs for fire-
fighting equipment. 
' ' Presently there are new regulations being imposed at th$ 
state and federal levels to further improve surfacb mining 
I 
conditions. Water pollution controls regarding acid mine 
I 
drainage and siltation are being implemented durink 1971 as 
i 
are new regulations by both the Kentucky Department of Mines 
' 
and Minerals and the u. S. Department of the Interior con-
cerning health and safety practices in surface mines. 
' It should be emphasized that many responsiblelsurface 
mine operators in Kentucky are conducting testing and research 
programs of their own aimed at developing better rJclamation 
I techniques and land use potential. 
CONCLUSIONS 
' 
As is the case with underground mines, surface: mines are 
presently in a confusing transition period. It is probable 
' 
that surface mines will experience even greater difficulty 
! 
in regard to the training of certified personnel thkn under-
' 
ground mines because many federal regulations are n~w to 
surface mines, such as methane and oxygen deficienc~ tests. 
I 
' Many coal operators also stated that they were unsu+e of the 
necessary qualifications for surface mine foremen. 
RECOMMENDATIONS 
With the continuing increase in surface mining and with 
the ever increasing need for reclamation of surfaceimine sites, 
it seems appropriate to consider the following training 
programs: 
(1) Surface mine foremen - At the present time Kentucky 
has no specific training program for surface mine foremen. 
The Kentucky Coal Mine Research Institute might consider the 
development of such programs in cooperation with the Kentucky 
Department of Mines and Minerals. Such programs would be 
of special benefit if they included satisfaction of require-
ments for certification under federal regulations.. Elements 
of reclamation, the use of explosives and other subjects 
pertinent to surface mines would be appropriate. 
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(2) Surface miners and equipment operators - The Kentucky 
Coal Mine Research Institute might also consider training 
programs for surface miners because similar deficiencies are 
' 
found in relation to underground mines. Accident reports, 
for example, show that new or inexperienced heavy equipment 
operators and other personnel are often involved in accidents. 
Programs might include not only the proper operation of heavy 
equipment, drills, augers, etc., but also elements of recla-
mation and health and safety principles. 
Should the Institute consider the development of a 
regional training center for underground miners, the development 
of programs for surface miners at that facility is recommended. 
.• 
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POSSIBLE RESEARCH PROJECTS IN SURFACE MINES 
TREATMENT OF MINE WATER' 
A research project applicable to both surface and under-
ground mines involves the treatment of mine water.I Preparat~on 
1 d 1 h 
. I i 
p ants an coa was ers have problems in the cont:r::ol of "bla~k 
water". Also, methods to control dissolved solidJ and the p~ 
I I 
of mine water drainage is needed, especially in a~eas where 
acid conditions are present. 
PRE-PLANNING OF SURFACE MINE SITES 
' It would seem that in many cases surface mining could b~ 
I 1 carried out with more regard for future land use before actual 
I . I 
mining has begun. This is presently done, for example, in 
I 
the planning of water retention in strip pits for !lakes. 
Perhaps the Kentucky Coal Mine Research Institute bould, 
I . . 
within the framework of reclamation regulations, act in an 
I 
advisory capacity between future land developers and surface 
I 
mine operators in developing surface mine sites. In this 
way, perhaps some of the conflicts of interest and objections 
to surface mining might be overcome. 
In regard to future land use of surface mine 
I 
I . 
sites, many 
I orchards, 
USES OF SURFACE MINE SITES 
experimental programs have been initiated such as 
greenhouses, vegetable gardens and poultry farms. The 
Kentucky Coal Mine Research Institute might consider these 
Another Problelm projects as research possibilities. con-
cerning lakes and recreational areas developed on Jined sites. 
involves not only the construction of these areas, but their 
future management as well. One of the major criticisms aimed 
at the mining industry in eastern Kentucky involves lakes 
that are polluted and recreational facilities vandalized 
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after their construction. It is likely that studies involving 
the future management and maintenance of such recreational 
areas would go far in producing a better image for the industry. 
OTHER RESEARCH POSSIBILITIES 
Although many of the basic problems involving revegetation, 
surface erosion, control of landslides and stream pollution 
have been solved to some extent,· more research in these areas 
is recommended as reclamation procedures become more complex. 
• 
POSSIBLE PUBLICATIONS FOR THE 
KENTUCKY COAL MINE RESEARCH INSTITUTE 
The Kentucky Coal Mine Research Institute woutaldleihntavaendat 
its disposal within the state a wide spectrum of 
I 
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resources needed for the drafting and publication of lli terature ! 
useful to the mining industry. The types of publicat!ions ' 
I 
needed at present might be divided into two categorie1s, 
educational and informational. 
I 
EDUCATIONAL PUBLICATIONS I 
Publications of an educational nature would incl~de those 
' 
developed by the Kentucky Department of Mines and Min~rals for 
! 
the training of mine employees, supervisors, inspectors and 
I 
I 
operators. However, especially with the passage of tJe 1969 
act, these publications need to be revised and updated to 
I 
include new information and regulations. 
In addition, any publications developed for use in special 
I 
training programs initiated and conducted by the Kentpcky Coal 
' Mine Research Institute would be especially valuable because 
I 
I 
they could be analyzed as to their effectiveness under controlled 
I 
classroom conditions. The development of correspondepce courses 
I 
might prove effective for some training courses. Correspondence 
I 
I 
courses might serve to cover certain subject matter areas 
I 
I 
entirely, or perhaps to significantly reduce the classroom 
I 
time necessary to present certain courses. 
INFORMATION PUBLICATIONS 
The Kentucky Department of Mines and Minerals now provides 
a monthly bulletin with general mine information, statistics 
40 
and accident reports . However , these reports are not directed 
at the working miner. Discussions with mine operators and 
especially miners themselves have indicated a need for a general 
publication in "easy to read'' form to be sent to the miner. 
This publication would include general mining news with accident 
prevention information the miner might find useful in relation 
to his particular job. 
Another type of informational material might be in the 
form of a manual, prepared in cooperation with the U. S . Bureau 
of Mines that consists of a digest of the 1969 act and subse-
quent amendments. Several coal operators have indicated that 
confusion exists in regard to the interpretation of various 
parts of the act and such a manual may prove val uable. 
• 
! 
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SUMMARY 
During this investigation it became evident that Kentucky 
has a tremendous potential:for supplying coal to thJ Nation. 
However, the coal industry in Kentucky has been defJcient in 
I 
providing necessary training and research for the mjjner's 
safety. This is not to criticize' those who are chaJged with 
this responsibility, because evidence seems clear thlat the 
major reasons for this failing may be found in the llack of 
personnel· and a unified effort to carry on adequate programs. 
It would seem that the founding of the Kentucky Coal Mine 
Research Institute would be a major step forward in the 
unification of agencies and institutions in Kentucky in 
achieving safe mining practices . 
